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DETAILED ACTION 

1 . This action is responsive to the following communications: the Application and the 
Information Disclosure Statement filed on December 01, 2003. 

2. Claims 1 - 20 are pending in this case. Claims 1,11, and 1 7 are independent 
claims. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 4, 17 and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Umemura et al., U.S. Patent No. 6,125,419 - filed June 13,1997. 

Regarding independent claim 1, Fig. 3 of Umemura et al. discloses a trace- 
impedance-matched board comprising: a substrate (Col. 14 lines 10-11) containing 
wiring traces [51a] that include an input trace ending at a first junction [D], a plurality of 
branch traces (two branch traces Zm at the junction [D]) on the substrate, the plurality of 
branch traces branching from the first junction to a plurality of end points [#n - 1]; 
wherein a first equivalent impedance is a reciprocal of a sum of reciprocals of branch 
impedances of branch traces branching from the first junction in the plurality of branch 
traces (Fig. 4 disclosing of two parallel impedance 52a and 54a branched at the first 
junction D; wherein a intrinsic equivalent impedance Z eqU ivaient = 1/(1/80ohm +1/80ohm) 
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= 40ohm ) wherein an input impedance [Zs] of the input trace [51a] is adjusted to match 
the first equivalent impedance (Col. 7 lines 36 - 40). 

Regarding dependent claim 2, Umemura discloses wherein the input 
impedance is adjusted by enlarging a width of the input trace or a thickness of the input 
trace (Col. 7 lines 44 - 47). 

Regarding dependent claim 4, Umemura discloses wherein each branch trace 
in the plurality of branch traces [Zm] has an impedance within 10 percent of a base 
impedance Z0 (Zm = 80 ohm); wherein the plurality of branch traces comprises N 
branch traces (two of Zm branches) that branch form the first junction [D], wherein N is 
a whole number of at least two (two Zm braches); wherein the input impedance is 
adjusted to be within 10 percent of Z0/N (Zs = Zm/2 = 40 ohm). 

Regarding independent claim 17, Fig. 3 of Umemura et al. discloses a module 
with impedance-matched trace junctions comprising: substrate means (Fig. 1 1 [7a]) for 
traces (Fig. 3 [51a, 52a, 54a]) formed on the supporting chips (Fig. 3 [#1 - # n]) driven 
by wiring substrate means (Fig. 3 [51a, 52a, 54a]); input interconnect means (Fig. 3 
[51a] for transmitting a signal (Fig. 3 [12a]) along a wiring trace (Fig. 3 [51a]) to a first 
junction (Fig. 3 [D]); first branch interconnect means (Fig. 4 [52a]) for connecting the 
signal to a first chip (Fig. 3[#1]) on the substrate means; second branch interconnect 
means (Fig. 4 [54a]) for connecting the signal to a second chip (Fig. 3 [#2]) on the 
substrate means; and first junction means (Fig. 3 [D]), receiving the signal from the 
input interconnect means (Fig. 4 [51a]), for connecting the signal (Fig. 4 [12a]) to the 
first branch interconnecting means (Fig. 4 [52a]) and to the second branch interconnect 
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means (Fig. 4[54a]), the first junction means (Fig. 3 [D]) being a junction of the wiring 
traces; wherein an input impedance (Fig. 4[Zs =40ohm]) of the input interconnect 
means (Fig. 4[51a]) matches an equivalent impedance (Fig. 4 [Z eqU ivaient = 1/(1 /Zm + 
1/Zm) = 1/(1/80 ohm +1/80 ohm) = 40 ohm]) of branch traces driven from the first 
junction means (Fig. 3 [D]), including the first and second branch interconnect means 
(Fig. 4 [52a, 54a]), whereby impedance is matched at the first junction means (Fig. 4). 

Regarding dependent claim 18, Umemura discloses wherein the input 
impedance is matched to within 20 percent of the equivalent impedance (Fig. 4 
discloses Zs is equal to Z eqU ivaient of parallel impedance 52a and 54a, therefore Zs is 
matched well within 20 percent of Z eq uiva!ent ) 

Allowable Subject Matter 

4. Claims 3-10, 19 and 20 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject 
matter: 

With respect to claim 3, the primary reason for indication of allowable subject 
matter is that the prior art fails to teach or suggest "wherein a width of the input trace is 
matched to a sum of widths of branch traces branching from the first junction". 
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With respect to claim 5, the primary reason for indication of allowable subject 
matter is that the prior art fails to teach or suggest "wherein the input trace is N times 
wider than each of the branch traces in the plurality of branch traces". 

With respect to claim 9, the primary reason for indication of allowable subject 
matter is that the prior art fails to teach or suggest "a trunk branch trace branching from 
a second junction, receiving a the first junction; signal driven from the input trace, 
through the first junction to the trunk branch trace; and a plurality of secondary branch 
traces that branch from the second junction; wherein the second junction outputs a 
signal to the plurality of secondary branch traces; wherein a second equivalent 
impedance is a reciprocal of a sum of reciprocals of second secondary branch traces 
that branch from the second junction in the plurality of secondary branch traces ; 
wherein a trunk impedance of the trunk branch trace is adjusted to match the second 
equivalent impedance" 

With respect to claim 10, the primary reason for indication of allowable subject 
matter is that the prior art fails to teach or suggest "wherein the input trace carries a true 
signal of a differential signal; further comprising: a complement input trace ending at a 
complement junction, the complement input trace carrying a complement signal of the 
differential signal; a plurality of complement branch traces on the substrate, the plurality 
of complement branch traces branching from the complement junction to complement 
endpoints; a plurality of wherein a first complement equivalent impedance is a reciprocal 
of a sum of reciprocals of complement branch impedances of complement branch 
traces branching from the complement junction in the plurality of complement branch 
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traces; wherein a complement input impedance of the complement input trace is 
adjusted to match the first complement equivalent impedance, whereby the differential 
signal is carried by a pair of impedance-matched traces". 

With respect to claim 19, the primary reason for indication of allowable subject 

» 

matter is that the prior art fails to teach or suggest "wherein a width of the input 
interconnect means is matched to a sum of widths of branch traces driven from the first 
junction means, including a first width of the first branch interconnect means and a 
second width of second branch interconnect means". 

With respect to claim 20, the primary reason for indication of allowable subject 
matter is that the prior art fails to teach or suggest "first trunk interconnect means for 
further distributing the signal from the first junction means, the first trunk interconnect 
means being a branch trace from the first junction means; third branch interconnect 
means for connecting the signal to a third chip on the substrate means; fourth branch 
interconnect means for connecting the signal to a fourth chip on the substrate means; 
and second junction means, receiving the signal from the first trunk interconnect means, 
for connecting the signal to the third branch interconnect means and to the fourth 
branch interconnect means, the second junction means being another junction of the 
wiring traces; wherein a trunk impedance of the first trunk interconnect means matches 
a secondary equivalent impedance of secondary branch traces driven from the second 
junction means, including the third and fourth branch interconnect means, whereby 
impedance is matched at the second junction means". 
6. Claims 11 - 16 are allowed. 
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With respect to claim 11, in addition to other elements in the respective claim, 
the prior art does not teach or suggest "an impedance-matched module having a third 
branch line in the plurality of wiring traces; a primary junction connecting an end of the 
input line to the first branch line, the second branch line, and to the third branch line; 
wherein a first equivalent impedance is a parallel combination of impedances of 
branches from the primary junction including a first impedance of the first branch line, a 
second impedance of the second branch line, and a third impedance of the third branch 
line; wherein the input line has an input impedance that is matched to the first 
equivalent impedance by widening or thickening the input line". 



Prior art 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Fan et al. Patent No. US 6,381,164 B1 Date of Patent: Apr. 30, 2002 
Mellitz et al. Patent No. 6,078,965 Date of Patent: Jun. 20, 2000 

Sullivan Patent No. US 6,437,660 B1 Date of Patent: Aug. 20, 2002 

r 

Contact Information 

8. Any inquiry concerning this communication from the examiner should be directed 
to Dang Nguyen, who can be reached by telephone at (571) 272-1955. Normal contact 
times are M-F, 8:00 AM - 4:30 PM. 

Upon an unsuccessful attempt to contact the examiner, the examiner's 
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supervisor, Richard Elms, may be reached at (571) 272-1869. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist, whose telephone number is (703) 
305-3900. The faxed phone number for organization where this application or 
proceeding is assigned is (703) 872-9306. 

Information regarding the Status of an application may be obtained from the 
patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 

* 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free) or EBC@uspto.gov. 

Dang Nguyen 10/25/2004 
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